objectives Surgical services at district level in Malawi are poor, yet the majority of the population resides in rural areas. This study aimed to explore the perceived obstacles to surgery from the perspective of the cadre directly responsible for surgical service delivery at district hospitals.
Introduction
Surgery is a crucial component of a functional, responsive and resilient health system [1] . It is part of the essential package of services needed to achieve universal health coverage (UHC) [2] . As such it is an indicator of how close or far a country is from achieving UHC [3] ; and, if high coverage can be achieved, can help drive the delivery of comprehensive UHC [2] . Yet, despite consensus that access to surgical services on a global scale is required (WHA Resolution 68.15) [4] , 5 billion people do not have access to safe, affordable surgical and anaesthesia care when needed [5] . The situation is worst in low and middle income countries (LMICs). Of the 313 million procedures undertaken worldwide each year, only 6% occur in the poorest countries, where over a third of the world's population lives [5, 6] .
Access to surgical care in sub-Saharan Africa is poor [7, 8] due to numerous challenges related to infrastructure, staffing, availability of supplies, policies and other issues specific to countries' contexts [9] [10] [11] . The greatest unmet need is in rural areas [12] because surgeons, where they are available, tend to reside and practice in urban centres [5] . Therefore, more research is needed to identify existing gaps and to develop sustainable solutions to widen access to safe and affordable surgical care for rural populations [5] .
Malawi, where 84% of the 18 million people reside outside of main cities [13] , is an example of a country where access to surgical services is insufficient for rural dwellers [14] . Surgical care is offered through a network of 50 district level hospitals (DLHs), of which 27 are government-owned [15] . Many of these facilities struggle to provide sufficient essential surgical services [7, 16] . Patients in need of basic surgery seen at district level hospitals are often referred to regional referral hospitals, where a broader range of surgical procedures is performed [17] . Currently, there are only 42 specialist surgeons in the country, corresponding to a ratio of 0.23 surgeon for 100 000 people, and this figure is one of the lowest in the region [18] .
In response to this chronic shortage of physicians capable of performing surgery, in 1976 the Malawi government introduced a cadre of mid-level health professionals called clinical officers (COs), who are trained clinicians and currently are the main surgical providers at district hospitals. They receive three years of clinical training, of which major and elective surgery is a substantial part [15, 19, 20] . To contribute to the government's efforts to expand the surgical workforce in rural areas, in 2011 the EU funded COST-Africa project designed a scalable programme to train COs in general surgery to BSc level [21] . This BSc course was developed and delivered by the College of Medicine (CoM) of the University of Malawi. The programme included 4 months of centralised theoretical training at the CoM, followed by 24 months of on-thejob training delivered in randomly selected DLHs. In the districts, COST-Africa trainees were visited and mentored fortnightly by 26 specialist and trainee specialist surgeons from central/referral hospitals. During the final 8 months of the programme, the trainees went back to the central hospital in Blantyre and Lilongwe for additional training in advanced surgical skills.
The evaluation of the COST-Africa programme provided the platform to conduct the study reported in this paper, which aimed to identify obstacles and enablers to surgical care delivery at district hospitals in Malawi, using a qualitative approach.
Most of the published studies in this area focus on quantifying shortages in key factors affecting the provision of surgical care [16, 22] , with limited in-depth exploration of the determinants and processes behind the delivery of surgical services and the experiences of local operating theatre staff [23, 24] . To obtain a complete picture of the situation on the ground and a thorough understanding of challenges and opportunities to improve service delivery at district level, it is essential to consider the opinion of all stakeholders involved in the health system, including those directly responsible for service delivery [25] . To this end, qualitative interviews are a useful tool for exploring perspectives, including assessing surgical capacity and other aspects of surgical care that may not otherwise be captured by purely quantitative approaches [23, 26] .
Methods
A qualitative approach, using in-depth interviews, explored obstacles to surgery at district level hospitals as perceived by 16 COST-Africa trained COs working in eight public district hospitals, and 11 of their supervising/ teaching surgeons working in two central hospitals. The interviews were conducted using a broad topic guide for each of the two groups, developed on the basis of a literature review and the researchers' experience of interacting with the COs and supervising surgeons through the COST-Africa project implementation. No incentive was provided to study participants (n = 27).
Data collection
All interviews were conducted in English by two trained data collectors (JG, GM), during the period NovemberDecember 2015. Before each interview, which lasted on average 50 min, participants were given information about the purpose of the interview and the types of questions that would be asked. They were assured of the confidentiality of the process and their right to withdraw from the study. Informed consent was obtained from all participants. Ethical clearance was received from CoM Research Ethics Committee.
Data analysis
All interviews were audio-recorded, transcribed using MS Word and analysed in NVivo v.11. Two projectemployed researchers jointly designed a data coding frame, using the 'top-down' method of theme identification [27, 28] and a pre-developed coding matrix. The broad categories of analysis were informed by the literature review and the researchers' prior experience of interacting with the COs and surgeons.
Interviews were firstly coded by one of the researchers according to the matrix, then verified by the second researcher. An initial review of the material allowed the identification of additional codes pertinent to the research questions. These codes were then discussed among the broader team of researchers to agree upon the most relevant themes and to generate consensus. This exercise determined the final structure of themes and subthemes.
Ethics approval
The study was reviewed and approved by the University 
Results
Findings are presented in four sections, structured according to the sets of emerging themes that describe obstacles to surgery at district level hospitals as perceived by COST-Africa trained COs and their supervising surgeons. No major discrepancies were found between the points of view of the two interviewed cadres; hence, the results presented below do not differentiate between the two perspectives. The narrative includes a selection of key quotations by the interview participants to offer the reader a richer description and a deeper understanding of their experiences. All quotations are anonymised, with the abbreviation of profession and an identification number given in brackets.
Obstacles to providing surgical services at district level: staff attitude
In most of the hospitals, both COST-Africa trained COs and surgeons/trainers reported that the attitude of district hospital surgical staff (other surgically active COs and anaesthesia providers) was a barrier to surgery, particularly the low motivation to perform surgical procedures. Lack of commitment to do surgery, passiveness, lack of initiative in problem-solving, poor time keeping resulting in late arrivals at work or early departures home and 'laziness' of surgical team members were among the reasons provided by study participants behind unnecessary surgical list cancellations and inappropriate referrals of surgical patients who required emergency operations.
Yeah. They even cancel the whole theatre list without giving you enough reasons why they have cancelled the list. They will even say, "Ah, I'm sick today. I think we are going to leave these cases."
[CO9]
The attitude of other general clinicians (COs mostly, because in Malawi there are almost no medical doctors at the district level) was also reported as one of the challenges impeding the district hospital's ability to function appropriately. Interviewed COs indicated that they were overloaded with cases referred from other clinicians not directly involved in surgery. They said they were receiving cases which require very basic surgical procedures and could, therefore, be done outside the OT by any general CO.
Of course maybe there is something else they have to do, but to me it is the laziness to do a thorough clinical examination of a patient. They don't do the examination, they don't take the history, but they just sent the patient to somebody who can do the things. (. . .) Is it that they are being busy seeing their patients or just being lazy to follow the procedure?
[CO7]
Previous studies demonstrate that the numbers of anaesthetists in Malawi are very small [29] . Respondents in our study revealed that it is not just the few cadres that affect the ability of district level surgical teams to do operations, but in some places their attitude magnifies the challenge. Nearly all surgeons and roughly half the number of COs interviewed highlighted issues with willingness to administer anaesthesia as an obstacle to the provision of surgery:
We have two anaesthetists: a lady and a man. So the guy understands, but the lady -ah -whenever she says: "I'm going home. . ." Even if you have two more cases she will not do it. Even at lunch she says: "I'm going home. I will never come back." She will never come back. And the bosses; they know because I went to the DMO.
[CO11]
These negative attitudes are perceived as so deeprooted among surgical clinicians at district hospitals in Malawi that one supervising surgeon described them as a little cancer [SU8]. According to study participants, this is due to a range of factors. The key ones that were cited relate to working conditions and poor incentives, including financial incentives. District level hospitals' budgetary cuts introduced by the Malawi Ministry of Health at the time of the study contributed to the demotivating factors.
Skills and confidence in administering anaesthesia
Lack of confidence and skills in administering anaesthesia were reported by the surgical clinicians (all COs) as one of the most significant barriers to the provision of safe surgical services. The outcomes of anaesthesia training programmes for COs in Malawi have not yet been documented, but the literature demonstrates a low skill level among anaesthesia providers [30] . Our findings suggest that there are important gaps in the training curriculum, because procedures that should normally be done at district level cannot be performed due to weaknesses in the educational preparation of anaesthesia staff. One of the interviewed supervising surgeons provided an insight into the way anaesthesia is currently being administered to patients in some facilities. When describing a recent laparotomy, he said:
The anaesthetist insists you do it under spinal (participant laughs). That doesn't quite work once I go past a certain point with the incision. (. . .) "Because we do spinal for everything; it's always a C-section, so it must be possible to just do it under spinal" and you're like: "Actually, no." And safety has a lot to do with how good the anaesthetist is.
[SU1]
Similar views were expressed by the interviewed COs. Five of the participants reported that the skill level of the anaesthetists they worked with was insufficient. This resulted in the team not being able to perform certain types of surgical cases and led to unnecessary referrals. This was particularly the case for major surgical operations, with bowel obstructions recalled the most.
The other challenge is that there could be a bowel surgery that we would be able to do but our anaesthetic CO is not comfortable in doing the anaesthesia. So we would still be referring them to Queens (Central Hospital in Blantyre, Malawi).
Regardless of the reasons, the inability of anaesthetic COs to provide anaesthesia was mentioned as one of the key drivers of cancellations of surgical cases and/or unnecessary referrals.
Infrastructure, supplies and management
In line with quantitative findings from other studies [29] , infrastructure deficiencies and inadequate supplies were also reported as obstacles to surgery. Six hospitals attributed cancellations of surgical cases and reduced ability to do surgery to the intermittent electricity supply and the absence of backup generators. In some facilities, water shortages caused autoclaves not to function and rendered sterilisation impossible.
Whatever has been rectified, but now they say: "No, there's no running water, so we can't sterilise things." The water there can go for maybe two days without coming. Even sometimes for a week.
[CO4]
Theatre space was also an issue in a number of facilities. Study participants indicated that the high volume of Caesarean sections caused frequent cancellations of general surgical cases. Having often only one operating theatre (OT) available, small numbers of anaesthetists and insufficient surgical essentials forced district level clinicians to prioritise obstetric emergencies over general elective surgical procedures.
In regards to availability of essential surgical supplies, respondents suggested that despite chronic problems with supplies in the country [22] , in some instances shortages and stock-outs were caused by poor managerial practices and the lack of attention by hospital administration towards the OT department. Through their recognised authority within the health system, the specialist surgeons supported by the COST-Africa project to make regular training visits to the districts were able to help to overcome some of these barriers. The participants provided good examples of how their influence facilitated operations and allowed patients to receive care on time.
I planned to do the cases and then there were no gowns because the autoclave was not working, so the anaesthetists had gone. So on that particular Tuesday morning the thing was either for me just to start driving back to Blantyre after visiting the hospital at eight o'clock. I went to the DHO and said: "I don't understand why you guys don't have this and this and this, because I've come all the way from Blantyre to do this job, to train them, and do your own cases here. And now I'm told that there are no gowns." Later on after meeting him, as I was going, he came to me and said: "Ok, we have managed to secure two sets of gowns." So we were able to do these cases.
[SU9]
This suggests that, with support and advocacy by visiting specialists, district staff can be more proactive in solving problems and making 'the system' work within existing constraints. In the absence of steady supply chains and sufficient infrastructure, supportive supervision can change attitude, and boost confidence and motivation of local surgical teams enabling them to undertake surgery on cases that would otherwise be cancelled or referred.
Discussion
There is a global momentum towards recognising and addressing the challenges faced by surgical care providers in LMICs [31, 32] . This research is in line with these global initiatives. It also provides a new perspective on perceived barriers to surgery at rural district hospitals by eliciting the views of the cadre directly responsible for clinical including surgical service delivery at this level of care -clinical officers. In doing so, this paper complements and enriches the evidence provided by other mainstream studies on obstacles to surgery at the district level in Malawi [15] and elsewhere [5] .
Firstly, this study demonstrates how the motivation of surgical team members is a key factor in decisions pertaining whether or not to perform operations; and that deficiencies or gaps in the other building blocks of the surgical system, such as supplies, need not be an absolute obstacle to service delivery. The available literature on attitudes of general medical practitioners provides similar findings to ours. Two kinds of attitudinal problems have been identified [33] : the first concerns the neglect or failure to carry out essential procedures [34] , while the second one is related to neglect of caring duties [35] . Evidence of both types of neglect emerged in our study findings. The identification of staff attitudes as a barrier to surgical care provision raises questions about the quantitative impact of neglectful behaviour on availability of quality surgical services in rural Africa. Recent studies conducted by our research team in Malawi, Zambia and Tanzania (manuscripts in preparation) showed that motivation to do surgery is in some hospitals more important than availability of surgical essentials in terms of equipment and supplies. The question is: why are surgical teams in some hospitals more motivated than others? Secondly, our study provides an insight into teamwork dynamics in district level hospitals. Our findings show that the mismatch between the skill levels of surgical COs and their colleagues providing anaesthesia can affect the performance of certain types of surgery. In Malawi anaesthetists, as a cadre, comprise a proportionally small but critical component of the health workforce [29] . Therefore, when a district hospital has only one or two anaesthesia providers, if they are unable to perform their duties fully, they place undue strain on the other members of the surgical team. Significant investments have recently been made to develop training mechanisms to increase numbers of surgeons in the region [12, 36] . Our findings suggest that similar efforts are needed to boost the numbers of anaesthetists in Malawi through strengthening the existing training programmes for anaesthesiologists and CO anaesthetists [37] , without whom surgery will not be taking place.
Thirdly, our research confirms findings from previous studies about the negative effect of structural barriers, such as shortages of surgical essentials, on the provision of surgical care in low and middle income countries [3, 38, 39] . Our study suggests that by improving skills, confidence, attitudes and motivation of local surgical teams, supportive supervision can contribute to mitigating some of the structural barriers at rural district hospitals. Supportive supervision can promote a culture of proactive problem-solving among district clinicians, enabling them to deal more effectively with the constraints of the district hospital environment and ultimately allowing them to improve the use of the available (even if limited) resources to enhance service delivery. It also contributes to raising hospital management's awareness of the critical role of district surgical departments in ensuring the wellbeing of rural populations.
The evidence gathered from this study provides important lessons for decision-makers and could serve to inform the design of other impactful, government-led projects targeting the improvement of district level surgical services in Malawi and across sub-Saharan Africa. There is an urgent need to review the chain of surgical supplies in Malawi and devise an improved system for reducing the number of stock-outs of surgical essentials [22] . There is also a need to develop a country-wide system of supervision and training for district level practitioners, to enable them to improve their skills, advance their careers and motivate them to stay and utilise their surgical skills at district hospitals. The results of this study have been used to design a follow-on controlled implementation trial, Scaling up Safe Surgery for District and Rural Populations in Africa (also funded by the European Union), which will test a supportive supervision intervention in Malawi, Zambia and Tanzania -see www.surgafrica.eu. Work is underway to scale up this model, under the leadership of Ministries of Health.
Study limitations
This study has several limitations. Firstly, all 16 COs and surgeons interviewed participated in the COST-Africa project, and thus their surgical skills are somewhat more advanced in comparison with the other surgically active COs working in the study facilities. This could lead to potential bias in the way the study participants perceived their colleagues' skill levels and attitudes. Having undertaken a 3-year BSc in general surgery is likely to have influenced the study participants' views of challenges to the provision of surgical care. Given this cohort of COs had more surgical training than those who only underwent the basic CO training, the representativeness of the sample and corresponding findings, including the problem-solving capacity demonstrated by COs, is limited and cannot be extended to COs who did not participate in the COST-Africa programme.
This study focused only on qualitative data, so it was limited in scope. However, qualitative interviews were deemed an appropriate method of data collection considering the research questions and the aim to capture the perceptions of participants. A follow-up study quantifying the impact of attitudes, infrastructure, supplies and availability of trained manpower on surgical productivity would complement our findings; and is planned as part of the SURG-Africa projects -see www.surgafrica.eu.
While this study explores the perspective of COs and their supervising surgeons on obstacles to surgery, a similar study engaging anaesthetists could be useful in order to better understand and unpack obstacles to surgery from the perspective of that cadre, which were identified in this study as sometimes limiting surgery at the district level.
